Abstract
Introduction

21
China produces more than 40% of all the eggs in the world and its annual production keeps 22 increasing. China is the largest egg producer in the world (Aho, 2002; Magdelaine, 2011) . Rapid 23 economic growth, improved supply chains and favourable prices have led to a constant rise in 24 egg consumption. Improving the national food security is a major long-term strategy of the 25 Government and so it has encouraged the development of the laying hen industry within the 26 country (Iddamalgoda et al., 2001; Windhorst, 2006) . China has a 5000 year history of egg 27 production but, for almost all of this time, this has been achieved by small-scale backyard 28 family units. However, since the 1980s there has been a rapid expansion of the egg production 29 within the country. Early expansion of the egg industry was led by state-run farms, but the 30 private farming sector now dominates this area of poultry production (Yang, 2000) . The and operated by individual farmers continue to represent a significant part of the overall egg 34 output in the country and still play a key role in a large number of people's livelihoods (Yang, 35 2011).
36
China is self-sufficient in egg production although a significant proportion of feed 37 ingredients needed for this production is imported. Outbreaks of high pathogenic H5N1 avian 38 influenza virus in China since 2004 have caused serious concern to the laying hen industry and 39 the Chinese Government (Martin et al., 2011) . The Government has taken measures to improve 40 biosecurity in the nation by, when necessary, prohibiting all live bird markets in the cities and 41 closing many small egg production farms (Tan et al., 2013) . These regulations have hastened The egg consumption of the Chinese population has continued to increase in recent years.
62
Eggs contribute approximately 6% of the protein supply in the diets of Chinese citizens. This
63
proportion has increased slowly in recent years, although not at the same rate of increase that 
88
Egg price has relatively little effect on consumer demand for eggs: The egg market in
89
China is relatively price inelastic and this is particularly the case in urban residents and most 90 profound in those in high income brackets (Table 1) 
117
In conclusion, the egg production continues to provide the population with a high for eggs will be for out of home consumption and their use in further-processed food products.
121
Structure of industry
122
Egg production in China has grown steadily over recent years and there was a 24% increase in between supply and demand with an inflow of 2 million tonnes each year, followed by Shanghai
130
(0.75 million tonnes), Zhejiang (0.7 million tonnes) and Beijing (0.6 million tonnes) ( Table 2) .
131
The concentration of egg production in the North and North-East of China is probably mostly 132 due to the availability of locally produced cereals as well as good access to ports for imported (Table 4) . Recently built egg production farms are typically on sites with 173 up to half a million hens. There are only a few sites that have more than a million birds.
174
Small egg production farms (less than 10 000 hens) typically use houses, such as polythene 10 000~50 000 17.0 34.9 50 000~100 000 2.9 5.7 100 000~500 000 2.5 2.5 11 tunnels, old greenhouses, or other farm buildings, that have little, or poor, environmental control.
176
The tiered cages that are installed in these buildings often have little automation and so feed is 177 delivered by hand and eggs are collected manually (Table 4 ). This type of production requires 
181
There has been growth in the free-range and organic chicken production segments over depending on the market conditions that prevail.
198
Conclusions
199
Egg production continues to provide the population with a high proportion of their intake of 
